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Letters to the
Editor
Successful reversal of delayed
paraplegia after endovascular stent
grafting
To the Editor:
We read with great interest the recent re-
port by Fleck and colleagues1 wherein they
describe a successful reversal of delayed
paraplegia after endovascular stent grafting
of an acute type B aortic dissection.
Despite the use of various strategies for
the prevention of spinal cord ischemia,
paraplegia and paraparesis may occur in
5% to 16% of operations involving conven-
tional thoracic aortic aneurysm repair. It is
generally agreed that neurologic deficits
are attributable to the duration of spinal
cord ischemia sustained during aortic
crossclamping. The use of cerebrospinal
fluid (CSF) drainage perioperatively has
dramatically reduced the risk of paraple-
gia.2,3
Stent-graft implantation for the treat-
ment of acute type B aortic dissection, as
well as descending thoracic aortic aneu-
rysms, appears to be an effective and safe
therapy.4,5 Although this transluminal ap-
proach avoids spinal cord ischemia result-
ing from aortic crossclamping, there still
might be a risk for spinal cord injury due to
occlusion of critical intercostal arteries
covered by the stent graft. Application of
short endografts and avoidance of placing
stent grafts between Th8 and L2 is there-
fore recommended to prevent spinal cord
ischemia.
Delayed spinal cord dysfunction is a
complex phenomenon related to postoper-
ative hypotension, increased CSF pressure,
and ischemia-reperfusion injury. It was
first described by Crawford and associates6
in 1988 after surgical repair of thoracoab-
dominal aortic aneurysm.
To our knowledge we reported for the
first time full reversal of delayed paraplegia
after endovascular thoracic aortic repair by
the use of CSF drainage.7 Twelve hours
after implantation of 3 Dacron-covered,
self-expanding nitinol stent grafts (Talent,
World Manufacturing Corporation, Sun-
rise, Fla) with a total length of 31 cm, a
74-year-old man with a true aneurysm of
the descending aorta exhibited left leg pa-
ralysis and right-sided paresis. Immediate
intrathecal catheter placement and drainage
of CSF for 48 hours, maintaining a CSF
pressure of 10 mm Hg, fully reversed the
neurologic deficit. The rationale for the use
of CSF drainage postoperatively is to de-
crease spinal cord edema. After thoracoab-
dominal aortic aneurysm surgery or en-
doluminal treatment, the postischemic
spinal cord is edematous, causing spinal
compression with decreased spinal cord
perfusion. CSF drainage resolves the
edema and restores normal spinal cord per-
fusion.
The authors have addressed a very
pertinent issue in that CSF drainage is the
most potentially therapeutic factor in re-
versal of delayed paraplegia after tho-
racic aortic aneurysm repair. In conclu-
sion, we also would recommend peri-
interventional routine CSF drainage for
patients undergoing endoluminal stent-
graft placement of lengthy descending
thoracic aortic aneurysms and/or acute
type B aortic dissection.
Peter J. Oberwalder, MD
Kurt Tiesenhausen, MD
Klaus Hausegger, MD
Bruno Rigler, MD
University Hospital Graz
Department of Cardiac Surgery
Department of Vascular Surgery
Department of Interventional Radiology
Auenbruggerplatz 29
Graz A-8036, Austria
References
1. Fleck T, Hutschala D, Weissl M, Wolner
E, Grabenwo¨ger M. Cerebrospinal fluid
drainage as a useful treatment option to
relieve paraplegia after stent-graft im-
plantation for acute aortic dissection type
B. J Thorac Cardiovasc Surg. 2002;123:
1003-5.
The Editor welcomes submissions for
possible publication in the Letters to the
Editor section that consist of commen-
tary on an article published in the Jour-
nal or other relevant issues. Authors
should:
● Include no more than 500 words of text,
three authors, and five references
● Type with double-spacing
● See http://jtcs.ctsnetjournals.org/misc/
ifora.shtml for detailed submission
instructions.
● Submit the letter electronically via
jtcvs.editorialmanager.com.
Letters commenting on an article pub-
lished in the JTCVS will be considered if
they are received within 6 weeks of the
time the article was published. Authors
of the article being commented on will be
given an opportunity to offer a timely
response (2 weeks) to the letter. Authors
of letters will be notified that the letter
has been received. Unpublished letters
cannot be returned.
The Journal of Thoracic and Cardiovascular Surgery ● Volume 124, Number 6 1259
2. Coselli JS, Lemaire SA, Koksoy C, Schmit-
tling ZC, Curling PE. Cerebrospinal fluid
drainage reduces paraplegia after thoraco-
abdominal aortic aneurysm repair: results of
a randomized clinical trial. J Vasc Surg.
2002;35:631-9.
3. Estrera AL, Rubenstein FS, Miller CC
3rd, Huynh TT, Letsou GV, Safi HJ. De-
scending thoracic aortic aneurysm: surgi-
cal approach and treatment using the ad-
juncts cerebrospinal fluid drainage and
distal aortic perfusion. Ann Thorac Surg.
2001;72:481-6.
4. Nienaber CA, Fattori R, Lund G, Dieck-
mann C, Walter W, von Kodolitsch Y, et al.
Nonsurgical reconstruction of thoracic aor-
tic dissection by stent graft placement.
N Engl J Med. 1999;340:1539-45.
5. Mitchell RS, Miller DC, Dake MD, Semba
CP, Moore KA, Sakai T. Thoracic aortic
aneurysm repair with an endovascular stent-
graft: the “first generation.” Ann Thorac
Surg. 1999;67:1971-4.
6. Crawford ES, Mizrahi EM, Hess KR, Co-
selli JS, Safi HJ, Patel VM. The impact of
distal aortic perfusion and somatosensory
evoked potential monitoring on prevention
of paraplegia after aortic aneurysm opera-
tion. J Thorac Cardiovasc Surg. 1988;95:
357-67.
7. Tiesenhausen K, Amann W, Koch G, Hau-
segger KA, Oberwalder P, Rigler B. Cere-
brospinal fluid drainage to reverse paraple-
gia after endovascular thoracic aortic
aneurysm repair. J Endovasc Ther. 2000;7:
132-5.
12/8/127787
doi:10.1067/mtc.2002.127787
Reply to the Editor:
We appreciate the comments regarding our
article by Oberwalder and colleagues and
thank them for the valuable adjuncts re-
garding cerebrospinal fluid (CSF) drainage
in stent-graft implantation.
Because of the restricted number of
references in brief communications, we
considered only publications in the high-
impact journals. Nevertheless, we are
aware of the report of Tiesenhausen and
associates,1 who described for the first
time the impact of CSF drainage in a case
of paraplegia after stent-graft implanta-
tion.
To close the entry tear in the descending
aorta it is sometimes necessary to deploy a
stent graft in the region (Th 8- L2) most
prone to ischemia, but we agree that this
should be avoided whenever possible.
However, the risk of paraplegia has to bal-
anced against the risk of rupture of the
aneurysm in these patients.
Routine use of CSF drainage in stent-
graft implantations could help to reduce the
risk of paraplegia in such cases.
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Alpha-stat strategy: Cause of
ischemia in brains with old cerebral
infarction despite selective cerebral
hypothermic antegrade perfusion
To the Editor:
Washiyama and associates1 are to be con-
gratulated for experimentally verifying the
anticipated susceptibility of brains with old
infarction to become ischemic even during
hypothermic selective continuous ante-
grade perfusion (SCP).
We do not doubt that SCP is better than
no perfusion or retrograde perfusion, re-
gardless of the pH management. However,
despite SCP, ischemia developed in brains
with old infarcts. Had the presented data
been fully analyzed and interpreted without
prejudice, the mechanisms of that ischemia
would have been clear.
In our opinion, the alkalosis induced by
alpha-stat hypothermic perfusion2 explains
every fact that the authors could not satis-
factorily explain:
1. Although the authors failed to recog-
nize and statistically analyze the in-
creasing brain lactate efflux even in
the control group from sample 1 to
sample 4 during SCP, such increase
seems to us significant. In our opin-
ion, alpha-stat-induced alkalosis in-
hibits the creatine kinase catalyzed
phosphorylation reactions.3 This
causes failure to aerobically synthe-
size high-energyP bonds and
switch to anaerobic metabolism with
consequent adenosine triphosphate
consumption and lactate production
even in the control group without
prior infarct, despite the continuous
perfusion.
2. Further lactate efflux increase in the
infarct group after rewarming. Failure
to use glucose aerobically becomes
overt after rewarming following al-
pha-stat hypothermic uninterrupted
perfusion at 20°C for 60 minutes.4
As pointed out by the authors, the pen-
umbra area of an infarct is dependent on
collateral flow. The vasoconstriction and
decreased brain flow caused by alpha-stat
strategies will certainly reduce such collat-
eral flow, maximizing the metabolic effects
of pH management. Sakamoto and associ-
ates5 demonstrated brain anoxia develop-
ment during early alpha-stat cooling before
arrest. These effects are not limited to the
period of cold perfusion but continue also
during alpha-stat rewarming; thus, the lac-
tate efflux at 32°C is maximal, even if
circulatory arrest was not induced.
Obtaining the glutamate samples from
the maxillary vein as often as the lactate
samples would have answered whether the
switch of aerobic to anaerobic metabolism
and lactate efflux of the control group was
enough to cause hypoxic excitotoxicity.6
pH-stat strategies increase brain blood
flow and clearly should have been advan-
tageous for perfusion of brains with old
infarcts7; pH-stat hypothermic selective an-
tegrade perfusion might prevent or mini-
mize the metabolic effects of alpha-stat
strategies even in brains with collateral
flow-dependent penumbra areas.
Tadaomi-Alfonso Miyamoto, MDa
Koho-Julio Miyamoto, MD, PhDb
Research Department
Kokura Memorial Hospital
Kitakyushu-City, Japana
Assistant Professor II Department of
Physiology
The University of the Ryukyus School of
Medicine
Okinawa, Japanb
References
1. Washiyama N, Kazui T, Takinami M, Ya-
mashita K, Fujita S, Terada H, et al. Exper-
imental study on the effect of antegrade
cerebral perfusion on brains with old cere-
bral infarction. J Thorac Cardiovasc Surg.
2001;122:734-40.
Letters to the Editor
1260 The Journal of Thoracic and Cardiovascular Surgery ● December 2002
